3745-1-36 Met hodol ogi es for devel opnent of aquatic life

Al 'l

criteria and val ues.

pol l utants or conbi nations of pollutants, for which aquatic

life criteria have not been adopted in rule 3745-1-07 of the
Admi ni strative Code, shall not exceed the water quality criteria
or val ues derived using the procedures contained in this rule.

(A)

Tier | acute aquatic criterion (AAC) and tier Il acute
aquatic value (AAV). This criterion and val ue apply outside
the m xing zone to all aquatic |ife habitat use
de3|%nat|ons: This criterion and val ue shall be expressed
as the quantity of chem cal per liter of water (e.g., /1

or ug/l). Paragraphs (A)(1) to (A)(3) of this rule shall be
used to calculate the tier I AAC when acute toxicity data
are available for species in at |east eight famlies.

Par agraph (A)(4) of this rule shall be used to calculate the
tier 1l AAV when there are not enough toxicity data to use

t he procedures in paragraphs (A)(1) to SA)(B) of this rule
but there is at |east one EC, or LC, value for a species in
one of the follow ng three genera of the fam |y Daphni dae:
Ceri odaphni a sp., Daphnia sp., or Sinocephal us sp.

(1) The procedures in paragraphs (A)(1) to (A)(3) of this
rule shall be used to calculate the tier | AAC when
LG, or EC,, data for at |east one species of freshwater
antmal in at |east the eight different famlies _
identified in paragraphs (A)(1)(a) to (A (1)(h) of this
rule are included:

(a) The famly Sal nonidae in the class Gsteichthyes;
recreationally iInportant warmwvater species) in the

class Osteichthyes (e.g., bluegill, channe
catfish);

(b) One other famly (preferably a connerciaII{ or

(c) Athird famly in the phylum Chordata (e.g., fish,
anphi bi an) ;

(d) A planktonic crustacean (e.g., a cladoceran,
copepod) ;

(e) A benthic crustacean (e.g., ostracod, isopod,
anphi pod, crayfish);

(f) An insect (e.g:, mayfly, dragonfly, danselfly,
stonefly, caddisfly, nbsquito, m dge);

(g0 Afamly in a phylum other than ArthroPoda or
Chordata (e.g., Rotifera, Annelida, Mllusca);

(h) Afamly in any order of insect or any phylum not
al ready represent ed.

(2) \Wen data are not available to show that acute toxicity
to two or nore species is simlarly related to a water
qual ity characteristic (e.g., hardness, pH or
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tenperature), the tier I AAC shall be cal cul ated psin?
tﬂe proFedures in paragraphs (A)(2)(a) to (A(2)(i) o
this rule.

(a)

(b)

(c)
(d)

(e)
()

(9)

For each species for which at | east one acute
value is available, the species nean acute val ue
(SMAV) shall be cal culated as the geonetric nean
of the results of all acceptable flowthrough
acute toxicity tests in which the concentrations
of test material were nmeasured with the nost
sensitive tested life stage of the species. For a
speci es for which no such result is available, the
SMAV shal |l be cal cul ated as the geonetric nean of
all acceptable acute toxicity tests with the nost
sensitive tested life stage, i.e., results of

fl owthrough tests in which the concentrations
were not neasured and results of static and
renewal tests based on initial concentrations

(nom nal concentrations are acceptable for nost
test materials if measured concentrations are not
avai l abl e) of test material.

For each genus for which one or nore SMAVS are
avai |l abl e, the genus nean acute val ue (GVAV) shal
be cal cul ated as the geonetric nean of the SMAVs
avai |l abl e for the genus.

The GVAVs shall be ordered fromhigh to | ow.

Ranks #R) shal | be assigned to the GVAVs from
"one" for the lowest to "N' for the highest. If
two or nore GVAVs are identical, successive ranks
are arbitrarily assigned.

The cunul ative probability (P), shall be
cal cul ated for each GVAV as R /(N + 1).

The four GVAVs shall be sel ected which have

curmul ative probabilities closest to 0.05. (If
there are fewer than fifty-nine GVAVs, these w |
al ways be the four | owest GVAVs.

Using the four selected GVAVs and Ps, the final
acute value (FAV) shall be cal cul ated as:
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(3)
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A= S8(/0.05)+L

L =

FAV = e?

(h) If, for a commercially, recreationally or
ecologically inFortant speci es, the geonetric nean
of the acute values fromflowthrough tests in
whi ch the concentrations of test naterial were
measured is | ower than the cal cul ated FAV, then
that geonetric nean shall be used as the FAV
i nstead of the cal cul ated FAV.

(1) The AAC shall be cal cul ated by dividing the FAV by
t wo.

Wien enough data are avail able to show that acute
toxicity to two or nore species is simlarly related to
a water quality characteristic (e.g., hardness, pH or
tenmperature), the tier | FAV shall be cal cul at ed usin?
t he procedures in paragraphs (A)gs)(a) to (A(3)(lI) o
this rule or using an analysis of covariance. The two
met hods are equi val ent and produce identical results.

If two or nore factors affect toxicity, multiple
regressi on anal ysis shall be used.

(a) For each species for which conparabl e acute
toxicity values are available at two or nore
di fferent values of the water quality
characteristic, a |east squares regression of the
acute toxicity values on the correspondi ng val ues
of the water quality characteristic shall be
performed to obtain the sIoPe and its ninety-five
per cent confidence limts for each species.
Because the best docunented relationship is that
bet ween hardness and acute toxicity of metals and
a Iog-log relationship fits these data, geonetric
nmeans and natural |ogarithnms of both toxicity and
water quality are used in the rest of this nethod.
For relationshi ps based on other water quality
characteristics, such as pH or tenperature, no
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(b)

(c)

(d)

(e)

()

(9)

4

transformation or a different transformati on m ght
fit the data better, and apﬁroprlate changes shal
be made as necessary throughout this method.

Data for each species shall be evaluated as to
whet her or not they are relevant, taking into
account the range and nunber of the tested val ues
of the water quality characteristic and the degree
of agreenment within and between species. |If

useful slopes are not available for at |east one
fish and one invertebrate, or if the available
slopes are too dissimlar, or if too few data are
aval | abl e to adequately define the relationship
bet ween acute toxicity and the water quality
characteristic, the AAC shall be cal cul ated using
the procedures in paragraph (A)(2) of this rule,
using the results of tests conducted under
conditions and in waters simlar to those commonly
used for toxicity tests with the species.

For each species, the geonetric nmean of the
avai |l abl e acute val ues shall be cal cul ated and

t hen each of the acute values for a species shal
be divided by the nean for the species. This

cal cul ation normalizes the acute val ues so that
the geonetric mean of the normalized val ues for
each species individually and for any conbi nation
of species is 1.0.

The val ues of the water qualit¥ characteristic
shall be simlarly normalized for each species
individuall¥ usi ng the procedure in paragraph
(A (3)(c) of this rule.

| ndi vidual ly for each sPecies a | east squares
regression of the normalized acute values on the
water quality characteristic shall be perforned.
The resulting slopes and ninety-five per cent
confidence ITmts will be identical to those
obt ai ned i n paragraph (A)(B?(a) of this rule. If,
however, the data are actually plotted, the |ine
of best fit for each individual species will go
through the point 1,1 in the center of the graph.

Al'l the normalized data shall be treated as if
they were for the sane species and a | east squares
regression of all the normalized acute val ues on

t he correspondi ng nornalized val ues of the water
qual ity characteristic is perfornmed to obtain the
pool ed acute slope, V, and its ninety-five per
cent confidence [imts. |If all of the normalized
data are actually plotted, the Iine of best fit
mﬁllhgo t hrough the point 1,1 in the center of the
graph.

For each species the geonetric nean, W of the
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(4)

(h)

(i)

(J)

(k)

(1)

(m

Ti er

(a)

acute toxicity values and the geonetric nean, X,
of the values of the water quality characteristic
shall be cal cul ated. (These were calculated in
par agraphs (A)(3)(c) and (A)(3)(d) of this rule.)

For each species the natural logarithm (ln), Y, of
the SMAV at a sel ected value, Z, of the water

qual ity characteristic shall be cal cul ated using

t he equati on:

Y=InW- V(In X- In 2).

For each species the SMAV at Z shall be cal cul ated
usi ng the equation:

SVAV = eV,

The FAV shall be obtained by using the procedures
described in paragraphs (A)(2)(b) to (A)(2)(g) of
this rule.

If, for a coomercially or recreationally inportant
species the geonetric nean of the acute val ues at
Z fromflowthrough tests in which the
concentrations of the test material were neasured
is lower than the FAV at Z, then the geonetric
mean shall be used as the FAV instead of the FAV.

The final acute equation shall be witten as:
FAV = e(V[In(\Ma\ter quality characteristic)] + A- V[In Z])’

VWher e:

V = pool ed acute slope, and A = I n(FAV at 2).

Because V, A and Z are known, the FAV can be
cal cul ated for any selected value of the water
quality characteristic.

For any value of Z, the AAC shall be cal cul ated by
di vidi ng the FAV by two.

1 val ues.

If the required data to derive the tier I AAC In
par agraphs (A)(1) to (A)(3) of this rule are not
Present in the acute toxicity data base and at
east one EC,, or LC, value is available for a
species in one of the followi ng three genera of
the fam |y Daphnidae - Ceriodaphnia sp., Daphnia
sp., or Sinocephal us SP., a tier Il secondar
acute val ue (SAV) shall be cal cul ated by dividing
the I owest GVAV In the data base by the secondary
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(B)

acute factor (SAF) (see table 36-1 of this rule)
corresponding to the nunber of satisfied m ninmm
data requirenents listed in the tier | methodol ogy
(see paragraph (A (1) of this rule).

(b) The tier 11 AAV equals the SAV divided by two.

(c) |If appropriate, the AAV shall be nade a function
of a water quality characteristic in a manner
shn1lar|to that described in paragraph (A)(3) of
this rule.

Tier | chronic aquatic criterion (CAC) and tier Il chronic
aquatic value (CAV). This criterion and value apply outside
the m xing zone to all aquatic life habitat use designations
except the limted resource water use designation. This
criterion and value shall be expressed as the quantity of
chem cal per liter of water (e.g., nmg/l or ug/l).

Paragraphs (B)(1) and (B)(2) of this rule are used to
calculate the tier I CAC. Paragraphs (B)(3) and gg)(a% of
this rule shall be used to calculate the tier Il V' when
there are not enough toxicity data to use the nmethod in

par agr aphs(B) (1) and (B)(2) of this rule.

(1) 1If chronic values are available for species in eight
famlies as described in paragraph (A{(l? of this rule,
a speci es nean chronic value (SMCV) shall be cal cul ated
for each species for which at |east one chronic val ue
is avail abl e by calculatinP t he geonetric nmean of the
results of all acceptable life-cycle and partial |ife-
cycle tOXICItK tests with the species; for a species of
frsh for which no such result is available, the SMCV
shall be the geonetric nean of all acceptable early
life-stage tests. Appropriate genus nmean chronic
val ues (GWCVs) shall also be calculated. A GWCV shal
be the geonetric nmean of the SMCVs for the genus. The
CAC shal| be obtained using the procedure contained in
paragraphs (A) (1) to (A)(3) of this rule, substituting
CAC for FAV, SMCV for SMAV and GVCV for GVAV.

(2) If chronic data for a chem cal are not available for at
| east eight freshwater 5ﬁe0|es meeting the requirenents
in paragraph (A)(1) of this rule, the CAC shall be
cal cul ated by dividing the FAV by a final acute-chronic
rati o (FACR).

(a) Acute-chronic ratio (ACRs) are required for at
| east one species of aquatic animal in at |east
three different famlies provided that of the
t hree speci es:

(1) At | east one is a fish;
(1i) At least one is an invertebrate; and

(i) At least one species is an acutely
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(b)

(c)

(d)

(e)

7

sensitive freshwater species (the other two
may be sal twater species).

For each chronic value for which at |east one
correspondi ng appropriate acute value is
avai |l abl e, an ACR shall be cal cul ated using the
chronic value for the denomi nator and using the
?eonetrlc mean of the results of all acceptable

| ow-t hrough (except static is acceptable for
daPhnlds and m dges) acute tests in the sane
dilution water in ich the concentrations are
measured for the nunmerator. For fish, the acute
test(s) shall be conducted with juveniles. The
acute test(s) should be part of the sanme study as
the chronic test. |If acute tests were not
conducted as part of the sane study, but were
conducted as part of a different studK in the sane
| aboratory and dilution water, then they may be
used. |If no such acute tests are avail abl e,
results of acute tests conducted in the sane
dilution water in a different |aboratory may be
used. If no such acute tests are avail able, an
ACR shal |l not be cal cul at ed.

For each species, the species nean ACR shall be
cal cul ated as the geonetric nean of all ACRs
avai l abl e for that species. If the m nimum ACR
data requirements (as described in paraﬁraph
gB)(Z)(a) of this rule) are not net wt

reshwat er data al one, saltwater data may be used
along with the freshwater data.

For some materials, the ACR seens to be the sane
for all species, but for other materials the ratio
seens to I ncrease or decrease as the SMAV

i ncreases. Thus the FACR shall be obtained in the
foll ow ng ways.

(1) If the species nean ACR seens to increase
or decrease as the SMAVs increase, the FACR
shall be cal culated as the geonetric nean
of the ACRs for species whose SMAVs are
close to the FAV.

(it) If no mjor trend is apparent and the ACRs
for all species are within a factor of ten,
the FACR shall be cal cul ated as the
%%%getric nmean of all of the species nean

(tit) If the nost appropriate species nmean ACRs
are less than 2.0, the FACR shall be
assuned to be 2.0.

The FCV shall be cal cul ated by dividing the FAV by
t he FACR
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(f) If the SMCV of a commercially or recreationally
i nportant species is |lower than the cal cul ated
CAC, then that SMCV shall be used as the CAC
i nstead of the cal cul ated CAC.

(3) Secondary acute-chronic ratio.

(a) |If fewer than three accePtabIe experinental ly
determ ned ACRs are available for the chem cal,
t he secondary acute-chronic ratio (SACR) shall be
det ermi ned usi ng eno#gh assuned ACRs of eighteen
so that the total nunmber of ACRs equal s three.
Cal cul ate the SACR as the geonetric nean of the
three ACRs. |If no experinmentally determ ned ACRs
are avail abl e, the SACR shall be ei ghteen.

(4) Tier Il chronic aquatic val ue.

(a) The CAV shall be cal cul ated using one of the
fol |l ow ng equati ons:

(1) CAV = FAV + SACR (Use FAV from paragraph
(A) of this rule and use SACR from
par agraph (B)(3) of this rule);

(ii) CAV = SAV + FACR (Use SAV from paragraph
(A)(4) of this rule and use FACR from
par agraph (B)(2) of this rule); or

(iii) CAV = SAV + SACR (Use SAV from paragraph
(A)(4) of this rule and use SACR from
par agraph (B)(3) of this rule).

(b) If appropriate, the CAV shall be nade a function
of a water quality characteristic in a manner
shn1lar|to that described in paragraph (A)(3) of
this rule.

(c) If the SMCV of a commercially or recreationally
i nportant species is |lower than the cal cul ated
CAV, then that SMCV shall be used as the CAV
i nstead of the cal cul ated CAV.

Final plant value (FPV). This value applies in place of the
CACor CAVif it is lower than the CAC or CAV. Results of
at | east one acceptable test wwth a freshwater al gae or
vascul ar plant is required. |f plants are anong the aquatic
organi snms nost sensitive to the material, results of a test
with a plant in another phylum (division) shall also be
avai | abl e.

(1) A plant value shall be the result of a ninety-six-hour
test conducted with an alga or a chronic test conducted
wi th an aquatic vascular plant. A test of the toxicity
of a netal to a plant shall not be used if the nedi um
cont ai ned an excessive anount of a conpl exi ng agent,
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such as EDTA, that mght affect the toxicity of the
nmetal . Concentrations of EDTA above two hundred
m crogranms per liter shall be considered excessive.

(2) The FPV shall be obtained by selecting the | owest
result froma test with an I nportant aquatic plant
species in which the concentrations of test materi al
are neasured and the endpoint is biologically
i mportant.

(D) Application of criteria and val ues.

(1) The FAV and SAV shall be applied as nmaxi mum
concentrations inside the mxing zone.

(2) The AAC and AAV shall be applied as nmaxinmm
concentrations outside the mxing zone.

(3) The CAC, CAV, and FPV if available shall be applied as
thirty-day average concentrations outside the m xing
zone.
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Tabl e 36-1.

Secondary acute factors

Nunmber of m ni num

Secondary acute

data requirenents satisfied factor

L 21.9
2 and neither requirement includes

the famly Salnonidae............ 13.0
2 and one requirenent includes

the famly Salnonidae............ 7.9
e 8.0
A 7.0
D 6.1
B 5.2
T 4.3
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